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5- Claires: 
1 
This- invention relates te an- improved method 
of operating a rotary cement_kfln. 
The use of blast furnace slag, in a finely 
povderedmixture with limestone, in order te feed 
rotary cernent kilns by the normal methods is 
known. Nevertheless:blast furnaceslag obtained 
by the basic process can only be introduced in 
limited proportions owing te- its great fusibility 
whichqyroducesin the bakingzone, petrifièd .rlns 
wtiich choke up- the- kiln and make ifs operation 
i'regular with poor output. 
With regard te the acid melting process, which 
is applied more and more as a manganese-free 
process, te blast furnaces, the slags which if pro- 
duces contain no manganese, which makes them 
particularly suitable for the manufacture of ce- 
ment, in which manganese is an undesirable 
substance. These slags however are much more 
fusible than those yielded by the basic process and 
for this reason they cannot be fed by the usual 
means inte a rotary cernent kiln except in very 
limited proportions. 
An object of the present invention is te utilize 
such basic or acid blast furnace slags as a raw 
material in cernent kilns. 
The present invention provides a method of 
operating a rotary cernent kiln in which pre- 
viously dried and finely pulverized blast furnace 
slag is introduced directly into the flame of the 
kiln. Considerable quantifies of slag can be in- 
troduced in this way without experiencing the 
above-described diiïiculties. 
The slag powder may be blown in ai the saine 
rime and by the saine channels as the fuel, namely 
pulverized coal, heavy off or gas, but if can also 
be effected separately from the fuel through spe- 
cial suitable channels. 
Experience has shown that very large quantifies 
of slag can be thus introduced, so that the 
capacity of production of the kiln is thus con- 
siderably increased without impairing its condi- 
tions of operation or the quality of the clinker 
obtained. 
On the contrary the quality of the latter is if 
anything improved, probably due fo the fact that, 
because of the very high temperature which pre- 
vails in the flame, the incorporation of the slag in 
the material which is making its normal passage 
through the kiln takes place chiefly by diffusion. 
Th slags whether acid or basic, introduced into 
the flame according to the invention must be 
considered as acid components among the com- 
ponents of the cernent. In order te compensate 
for the excess of acidity which they would intro- 
duce inte the composition of th latter it is neces- 
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say:te correc ccordingly the. propotionso the 
rw: materiala w,hch gontinu  te'. bë» fed:.in 
kflinthemormal waF This.mixti threfuze 
ruade ficher in lime and if accordgly 
 greaez aity, for the: acid. slag added. 
e, mixte fed into: the kiln by the: usul 
ch-al beg ficher  in: mb. and moeflref 
the :process according t0. heinventio thuselimiu 
nais ny possibility of formation of ringiït 
] 0 clinkeroEng zonof.thaMln. 
kewise  by: thë.introduction'- osls 
to the invention the undesired formation of rings 
of ps which so ofn hdered the operation of 
rotary cernent kis acting on the wet method is 
15 completely avoided. 
e present method of operation appreciably 
proves the heur sysm of th kiln, which be- 
cornes more economical. e slag is added in the 
dry sta whereas in the normal method of intro- 
20 duction if would be necessary fo moisten it more 
or less and the water thus used would afrwards 
hure fo be ewporated in the M. 
Blst fnce slg being very fusible and stfll 
having i heat of formation awflable, its incor- 
25 portion in the clinker mss is effected esily and 
rpidly by mens of  very smll supply of het. 
e coumpon of fuel per ton of clinker is 
reduced and the utflation of the heur produced 
in the kiln  betr than with the own methods. 
30 It is well known that certain blast furnace slags 
hure an appreciable connt of potash and other 
alkalis and that these elemen exert an iurio 
action on the cernent if these slags are introduced 
into the rotry Mln by the normal channels. 
35 us, in particular, cernent ground from cler 
obtained  this way often forms clips and 
hardens in the bags, wch is  very unpleant 
occurrence, attribud fo the rapid carbonating 
of aluminat of potash contained in the cernent. 
40 If hs been observed on the other hand tht if 
the slag containing potash or other aal is 
introduced according  the vention directly in 
the flame of the kiln these componen are, under 
the action of the very high mperate, volatil- 
45 ized in part and cpe with the et gses 
of the kiln, while the remainder undergoes such 
transformations that i above mentioned impair- 
ing action for the cernent is elinated. If seems 
in prticulr tht the potsh and other Iklis 
50 are combined  the cernent in the form of silicas 
which are appreciably less rapidly converted fo 
carbonates than are alinas. 
e method accordg fo the invention there- 
fore permits of using as the raw martial a far 
 wider range of blast furnace slags than do the 
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usual methods; their percentage may be ap= 
preciably greater, the operation of the kiln is more 
regular and economical, and the output is greatly 
increased. 
I claire: 
I. The method of manufacture of cernent 
clinker in cernent kilns which comprises drying 
and pulverizing blast furnace slag, directing a 
flame into the kiln, moving material containing 
lime through the kiln toward the flame therein, 
introducing the dried pulverized blast furnace 
slag directly into the flame of the kiln for melt- 
ing the slag into drops and allowing the melted 
drops of slag to gravitate onto the material in 
the kiln travelling towards the flame for inti- 
mately incorporating the melted drops of slag into 
the material in the kiln. 
2. The method of manufacture of cernent 
clinker as set forth in claire 1 in which the 
content of lime in the material moved through 
the kiin is increased for compensating for excess 
acidity in the material caused by the addition of 
blast furnace slag introduced into the flame of 
the kfln. 
3. The method of manufacture of cernent 
clinker as set ïorth in claire 1 in which the 
pulverized blast furnace slag is mixed with fuel 
injected into the kfln for producing the flame 
in the kiln. 
4. The method of manufacture of cernent 
clinker as set forth in claire 1 which includes the 

4 
ïurther step of volatilizing the pulverized slag in 
part and discharging the exhaust gases of the 
kiln while the remainder undergoes such trans- 
ïormations that compensating action on the ma- 
5 terial in the kiln is effected. 
5. Improvements in the manufacture of cernent 
clinker which comprises moving material rich in 
lime through a kiln, drying and pulverizing blast 
furnace slag, establishing a kfln flame adjacent 
10 the material movinE through the kiin, directing 
the flame upon the kfln material as if moves 
adjacent the flame, directly introducing the pul- 
verized particles of slag into the kfln flame for 
volatflizing gases from the slag whfle the particles 
15 of slag are reduced fo the molten state and ïa]l 
as drops through the flame onto the kiln material 
which is rich in lime and has an affinity for the 
slag and combining the molten drops of slag 
with the material in the Mln as if moves through 
2O the kiln. 
HEINRICH WILHELM MOOSER. 
REFERENCES CITED 
The following references are of record in the 
25 file of this patent: 
UNITED STATES PATENTS 
Number Name Date 
1,320,172 Pontoppidan ....... Oct. 28, 1919 
3O 2,270,870 Ditto .............. Jan. 27, 1942 



